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ing the Lakeregion it disappeared, owing to the rapid advance | the same locality, this disturbance quickly separated, forming

of areas of low pressure to the westward,
IX.—This disturbance apparently developed over the south-
ern plateau region, and moved eastward over Colorado on the

21st and Kausas on the 22d, after which it was apparently | nesota, and to the north of North Dakota.

secondary depressions, first on the 28th when the principal
disturbance was apparently central over North Dakota.
Minor disturbances were observed in Colorado, southern Min-
These secondary

foreced southward by increased pressure from the Rocky Moun- ' disturbances disappeared after the 28th, when the principal

tain regions, and disappeared without causing any marked'
ling the eastern slope of the Rocky Mountains and greatly

change in the weather conditions of the central valleys.
.—This disturbance was at no time central withiu the
1Tmits of stations of observation. It was first observed north

of Montana on the 22d, and passed eastward north of the
i fined by barometric lines, although heavy rains occurred over

Dakotas during the 23d, attended, however, by violent south
to west winds in the Northwest. As this storm approached
Lake Superior general rains occurred in the central valleys
and strong gales in the Lake region, the wind reaching a ve-
locity of fifty-six miles per hour at Chicago, Ill. After the
centre of disturbance reached the vicinity of Lake Superior the
direction of movement changed to the northeast and the storm
apparently passed over the Hudson Bay region. The general
rains extended eastward to the Atlap tic coast, the heaviest rain-
falls occurring in the south Atlantic states, resulting in some
damage to growing craps.

X I.—Was first obsePved north of Montana on the 26th, and, as
in the case of numbers vii and viii, which had their origin in

disturbance moved southward over the Missouri Valley, cover-

elongated in a north and south direction, It was forced south-
ward by an area of high pressure to the northwestward, and
after reaching the west Gulf states it could no longer be de-

Arkansas near the centre of disturbance on the 31st.

XII.—Was a slight disturbance which developed on the
middle Atlantic coast on the 27th, within the limits of a trough
of low pressure which extended from Florida to northern New
York. Itapparently passed off the middle Atlantic coast to the
northeastward, increasing greatly in energy as it approached
Nova Scotia. Strong northerly and westerly gales occurred on
the New England coast on the 28th, when the centre was to the
south of, and near, Yarmouth, N. S. Marine reports indicate
that this storm continued to increase in energy as it approached
the Newfoundland coast during the 29th, and westerly gales
were reported on that coast on the 30th and 31st.

Tabulated statement showing principal characteristics of areas of high and low pressure.

Maximum abnormal changes in pressuro in twelve hours, with maximum abnormal changes in temperature and

maxinium wind velocities in connection therewith.
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0 NORTH ATLANTIC STORMS FOR MAY, 1890 (pressure in inches and millimetres; wind-force by Beaufort scale).

The paths of the depressions that appeared over the north
Atlantic Ocean during May, 1890, are shown on chart i.
These paths have been determined from international observa-
tione by captains of ocean steamships and sailing vessels re-
ceived through the co-operation of the Hydrographic Office,
Navy Department, and the “ New York Herald Weather

Service.”
Nine depressions have been traced for May, 1890, the aver-

age number traced for the corresponding month of the last;

five years being ten. The greatest number of depressions
previously traced for May was eleven, in 1887 and 1888, and
the least number was nine, in 1889. Of the depressions traced

nent; one apparently originated off the middle Atlantic coast;
one first appeared over the southern part of the Banks of New-
foundland; two were first located between the Azores and the
British Isles; and one is traced southeastward west of the
British Isles. The storms geverally pursued irregular paths
over mid-ocecan and near the British Isles, aud but one de-
pression traversed the ocean from coast to coast. Over the
western part of the ocean the storm periods were the 5th to
12th, 14th, 17th to 21st, and 25th to 31st, the severest storms
occurring south of Newfoundland and over the Grand Banks
during the 11th and 12th. Over mid-ocean the weather of the
first decade was generally fair and settled, and from the 12th

for the current month four were continuations of areas of low |to 15th, 17th, 18th, and 20th to 29th unsettled weather pre-
pressure which first appeared over the North American conti-| vailed, the severest storms being reported on the 12th, 13th,
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20th, and 21st. Over the eastern part of the ocean unsettled
and generally stormy weather continued during the first two
decades of the month, the severest disturbances being noted
northwest of the British Isles on the 13th aud 14th.

Compared with the correspouding month of the last five
years the depressions traced over the porth Atlantic Ocean for
May, 1890, were deficient in number and energy. But one
storm of prouounced strength passed eastward from the
American continent; there were but four dates on which
storms exceeding in force fresh to strong gales were reported
over mid-ocean; and, although the weather was generally
unsettled over the eastern part of the ocean, gales of marked
severity were noted near the British Isles on two dates only.

The movements of areas of high pressure over the north At-
lantic during the month were as follows: On the 1st the press-
ure was high from Bermuda eastward, south of the fortieth
parallel, to the Azores. On the 2d an area of high pressure
which had advanced from the upper Missouri valley extended
from New England to the upper Ohio valley; by the 3d this
area of high pressure occupied the ocean south of the fiftieth
parallel and west of the thirtieth meridian; during the next
six dates it remained nearly stationary south and southeast of
Newfoundland. On the 9th an area of high pressure which
had advanced from the west occupied the ocean from the south
Atlantic coast to Bermuada; by the 10th this area of high press-
ure had extended eastward and united with the area of high
pressure which extended from Newfoundland and Bermuda to
the Azores. From the 10th to 21st the pressure continued
generally high from the sixtieth meridian to the Azores, the
northern limit of this area of high pressure alternately con-
tracting southward and extending northward of the fortieth
parallel. On the 21st an area of bigh pressure which had ad-
vanced from the west extended from the lower lakes to the
south Atlantic states; by the 22d this area had united with
the area of high pressure which extended southward from
Newfoundland. During the 23d and 24th there was a rapid
decrease in pressure over and near Newfoundland, and ou the
latter-named date the pressure was generally low over the en-
tire ocean. On the 25th and 26th an area of high pressure ex-
tended from New England and the Canadian Maritime Prov-
inces southward to the fortieth parallel, after which it ap-
parently disappeared by a decrease in pressure.

The following are brief descriptions of the depressions traced
for May, 1890:

1,—On the 1st the pressure was low south and southwest of

the British Isles, and reports of the 2d locate a well-defined
area of low pressure about midway between the British Isles
and the Azores, with central pressure about 29.65 (753), and
fresh gales. By the 3d this depression had advanced to west
of Ireland, with a marked decrease in pressure and increase
in energy, after which it apparently moved northeast beyond
the region of observation.

2. —This depression apparently developed southwest of the
British Isles where it was central on the 4th, with pressure fall-
ing to about 29.30 (744) and fresh to strong gales. During the
next four days the depression remained nearly stationary south
of the British Isles, with evidence of considerable euergy, after
which it passed eastward beyond the region of observation.

8.—This depression apparently developed off the middle
Atlantic coast on the 7th, and on the 8th was central in about
N. 39°, W, 68°, whence it passed northeastward and on the
9th was central over the Gulf of Saint Lawrence, after which
it moved north of the region of observation without evidence
of marked energy.

4.—This depression was a continunation of low area iii, which
moved from the upper Ohio valley over New England during
the 10th. On the morning of the 11th the depression was cen-
tral off the eastern coast of Nova Scotia, whence it moved
rapidly north of east, with a marked increase in euvergy, to
northeast of the Grand Banks by the 12th, where pressure
talling to about 29.30 (744) and heavy gales were reported,
and thence advanced northeastward to about the twenty-fourth

meridian by the 13th, attended by pressure falling below 29.00
(737) aud heavy gales, after which it passed north of the region
of observation, its disappearance being followed until the 16th
by low pressure northwest and north of the British Isles.

5§ —This depression was a continuation of low area v, which
advanced eastward north of the Gulf of Saint Lawrence during
the 16th. On the 17th the depression was central north of
Newfoundland, whence it moved rapidly eastward, reachin
the thirty-fifth meridian by noon, Greenwich time, of the 18th,
and united with a depression central over or near the British
Isles on the 19th, its passage being unattended by gales of
marked strength. .

6.—This depression was central west of Ireland on the 17th
whence it had apparently advanced from the northwest. By
the 18th the storm-centre had moved southeast to off the
southeastern extremity of Ireland, after which it disappeared
over or north of the British Isles. This depression exhibited
marked euergy and was attended by fresh to strong gales.

7.—This depression was a continuation of low area vi, which
passed eastward over the Gulf of Saint Lawrence and New-
foundland during the 18th. By the 19th the centre of disturb-
ance bad moved eastward to the fortieth meridian, with press-
ure falling to about 29.40 (747) and tresh to strong gales, and
thence moved eastward to about the thirtieth meridian by the
20th, attended by heavy gales. From the 20th to the 26th
inclusive, this depression remained central Dbetween the
twentieth and thirtieth meridians, attended by fresh to strong
gales, after which it apparently moved westward and united
with number 8 east of the Banks of mtounsland. The ir-
regular course of this depression after the 21st was probably
due to high pressure to the eastward. On the 22d there
was a gradient of about .60 inch between the tenth and twen-
tieth meridians, and this gradient apparently remained about
the same during the 23d; on the 24th it amounted to about
.50 inch, and on the 25th and 26th to about .40 inch, and
during this period the pressure was apparently high northwest
of the British Isles. The high pressure to the east and north
together with the influence of the depression to the westward’
had the apparent effect of causing the final and decided West;.’
erly movement of the depression after the 26th.

8.—This depression was first clearly defined .on the south-
east edge of the Banks of Newfoundland by reports of the 25th
where it remained nearly stationary doring the 26th ana 27th
attended by fresh to strong gales and pressure falling to about
29.25 (743) on the latter-named date; it moved slowly north-
northeast by the 28th with a marked increase in energy, and
on the 29th was central northeast of the Grand Banks, attende

by heavy gales, after which it recurgﬁgagungﬁggw
and united with a depression which had moved south of east
from New England to the fortieth parallel. High pressure to
the eastward apparently deflected this depression to the west-
ward after the 28th, '

9,—This depression was a continuation of low area xii, which
passed off the New England coast during the 28th and moved
thence east-southeast to the fifty-sixth meridian by the 29th
with pressure falling to about 29.20 (742) and heavy gales. BJ;
the 30th the centre of disturbance bad moved northeastward
over the Grand Banks without evidence of loss of energy
after which it disappeared north of the region of observation.

OCEAN ICE IN MAY.

The table below(s%ows that for May, 1890, ice was reported
less than ove-half degree south and about seven degrees east
of the average southern and eastern limits of Arctic ice for the
month, a8 determined {rom reports of the preceding seven
years. In two years, 1883 and 1887, ice was reported farther
south than for the current month, and in 1887 the southern-
most ice reported for May during the period named, field ice
in N. 39° 38/, W, 46° 00/, was noted on the 20th. The eastern-
most ice reported for the current month, a medium sized and
two small icebergs iu the position giveu, was nearly one-half
degree east of the easternmost ice reported for May during the
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jast seven years. For the current month ice was encountered
most frequently along and off the southeast and east edges of
the Banks of Newfoundland. During the early part of the
month Gulf ice was reported between Cape Breton Island apd
New foundlaond, and a report of the.ZSGh stated that the Straits
of Belle Isle were so{ndl y packed withice. Although enormous
quantities of Arctic ice haye commonly been'enco‘untered over
and near the Grand Banks in May, more especially in 1885, 1886,
and 1887, the aggregate quantity 1'91' the current month probably
xceeded that noted for May during the last seven years, and
much delay and cousiderable damage was caused to shipping.
The limits of the region within which Arctic ice was reported
for May, 1890, are shown on chart i by ruled shading.
The following table shows the southern and eastern limits of
the region within which icebergs or field ice were reported for
May, during the last eight years:

Southern Jumit. I| Eastorn limit.
R |
" ! |

Month. l Lat. N. ibong. w. I Month. Lat. N. |Long. W.
[ ’ o 7 i -] ’ -] ’
40 30 47 oo || May, 1883 45 40 | 45 12
41 301 47 30 || May, 1884 43 30 44 50
40 50 48 15 | May, 1885 42 30 40 10
41 36 | 51 30 ay, 1886 48 s5 46 13
39 38 ¢ 46 oo | May, 1887 39 38 46 00
41 00 | 46 oo || May, 1888 .. 41 00 46 o0
43 07 55 47 | May, 18% .. 49 46 36 48
40 50 | 50 28 | Ry, 1890 44 12 36 25

() FOG IN MAY.

The limits of fog belfs west of the fortieth meridian are
shown on chart i by dotted shading. In the vicinity of the
Banks of Newfoundland fog was reported on twenty-nine
dates; between the ﬁfty-ﬁtt;h and sixty-fifth meridians on
twenty dates; and west of the sixty-fifth meridian on seven-
feen dates. Compared with the corresponding month of the
last two years the dates of occurrence of fog near the Grand
‘Banks numbered thirteen more than the average; between the
fAfty-fifth and sixty-fifth meridians eight more than the aver-
age; and west of the sixty-fifth meridian four less than the
average. The 14th and 23d were the only dates for which fog
was not reported over or near the Grand Banks for the current
month. Onb all other dates, save the 3d, 4th, 12th, and 224, it
occurred attending the approach or passage of areas of low
pressure, and on the dates named high pressure with falling
barometer and threatening or rainy weather prevailed. Be-
gween the fifty-fifth and sixty-fifth meridians fog occurred with
the approach or passage to the northward of low-pressure
storms, save on the 3d, 4th, and 22d, when the barometer was
high and falling, with threat-eumg \'veather or rain in that re-

jon. West of the sixty-fifth meridian fog generally occurred
with the passage to the northward of low-pressure storms, save
on the 3d, 4th, 12th, and 22d, when high and falling barom-
eter and unsettled weather prevailed in that region. On the
8d dense fog prevailed along the coasts of Massachusetts,

Rhbode Island, Connecticut, and New Jersey, with south to
southeast winds, threatening weather, and a low-pressure
storm central over the Lake region. On the 4th dense fog
was reported along the coast from Maine to New Jersey with
the passage of a low-pressure storm from the Ohio Valley to
Penusylvania. On the 5th dense fog prevailed off the coast
from Maine to Connecticut with the passage of a low-pressure
storm from New England to the Gulf of Saint Lawrence.
On the Gth dense fog prevailed along the New England coast
with the passage ot a low-pressure storm from the middle At-
lantic states to the Gulf of Saint. Lawrence. On the 14th
dense fog prevailed off the New England coast with the pass-
age of & low-pressure storm over the Canadian Maritime Prov-
inces. On the 15th and 16th dense fog prevailed along the
New England coast with the passage of a low-pressure storm
over the Saint Lawrence Valley, and the Signal Service ob-
server at New London, Conn., reports that a large fleet of ves-
sels was detained in that port by fog ou those dates. On the
19th dense fog prevailed along the coast from Maine to New
Jersey with the passage of a low-pressure storm over the Saint
Lawrence Valley.

The following are limits of fog-areas on the north Atlantic
Ocean, west of the fortieth meridian, for May, 1890, as re-

ported by shipmasters :
7
Entered. Cleared. | | Entered. I Cleared.
Date. ‘ Date.
Lat. N. Lon. W, | Lat. N. Lon. W. | Lat. N. Lon. W. | Lat. N. Lon. W,
. — l
o - o~ o 7 o 7 ! o ¢ o v o 7 o s
I | 44 10 44 25 . 43 &7 44 53 | 15 . 40 26 72 3 40 23 70 39
1] 3950 49 so | 39 so 47 40 15-16 | 40 40 60 27 4t 30 54 20
1-2 | 44 07 49 20 43 48 50 27 | 15-16 | 41 05 66 30 40 35 71 20
1-3 | 48 10 48 00 | 46 32 55 50 | 16! 3700 7330 | 3705 73 34
2| 4149 59 06 | 4I 52 55 04 16 | 41 08 50 10 41 14 49 17
2| 42 20 49 00 | 41 41 51 00 | 16-17 ‘ 41 50 52 30 4t 45 52 50
2| 41 59 63 33 | 42 og 65 33 | 17| 41 05 64 30 40 40 68 48
3| 4152 5204 | 42 38 47 17-13 | 41 48 55 40 41 56 64 11
3| 41 10 59 40 | 41 08 60 00 | 17-18 | 46 13 40 50 44 40 4 42
3 42 00 67 oo 41 45 68 00 | 18 41 28 64 10 | 41 2 4 2%
3| 4126 4956 | 4128 5219 191 40 42 7135 | 4o 3 72 20
41 4046 60 39 . 40 49 59 29 ¢ 191 43 51 4445 | 43 40 45 12
4| 40 30 71 15 | Fire Island. 19| 42 04 51 12 42 02 51 37
4| 48 38 48 20 i 48 o9 49 41 | 19| 47 09 4116 | 47 o5 41 36
4-5| 42 12 47 44 | 42 14 52 36 || 19-20 - 43 49 5350 | 4344 54 22
s| 4t 19 59 19 41 14 61 47 . 20« 43 ol 63 8 42 40 67 -50
5| 4139 5110 ' 41 46 50 15 || 20-21 46 28 47 ©5 46 27 s1 28
50 | 40 14 68 oo Sandy Hook. | 20-21 | 43 12 58 51 43 05 60 25
6] 47 o2 47 00 47 17 46 05 | 21 46 25 52 41 46 40 54 SI
6-7 | 40 40 66 28 39 43 70 37 ‘ 3! 4510 45 97 44 57 46 15
6-7 | 42 21 58 o3 42 44 65 50 || a1-22 | 45 30 57 o0 46 50 60 00
7| 4811 - 4401 . 48 24 43 26 ; 22 | 41 00 69 12 40 S8 69 gg
7| 4210 6335 1. 4313 60 50 - 221 46 43 40 44 46 58 41
g’:s 42 44 49 56 ! 42 45 50 38 22" 44 50 4500 | 44 40 46 50
9| 4315 6o 40 45 43 54 39 ‘ 24 © 4215 50 40 42 o9 51 00
89 43 04 45 36 42 33 48 10 24-25 | 43 o1 48 10 42 12 50 00
9| 4543 41 03 45 36 41 22 1 25-26 | 45 42 44 25 45 08 46 57
9| 42 48 s8 27 42 49 58 55 25-26 : 48 o2 48 58 46 20 55 20
g9-10| 44 37 44 11 42 39 51 25 26 . 46 27 46 29 45 53 48 45
11| 41 14 6601 . 4107 06 37 27 4314 46 32 | 41 54 49 44
1| 4r 09 50 oo 41 10 49 15 27 40 40 70 50 40 35 72 10
12 | 43 43 5226 ' 43 59 50 37 || 27-28 ; 48 20 4500 ! 47 20 49 0o
12-13 | 41 10 65 48 40 3! 70 42 | 27-28 | 45 so 59 S3 46 17 60 00
13| 38 57 71 o1 38 57 7003 ‘| 27-28 | 39 35 7209 | 3925 73 11
13| 42 53 50 43 | 4243 53 10 .| 28-29 | 42 27 67 50 | 42 26 30
13-14 | 42 o0 61 51 | 42 00 68 33 ' 29-30 | 43 46 48 13 | 43 22 50 27
14-15 | 40 48 68 11 Sandy Hook. 30-31 : 43 o7 49 40 42 53 50 34
15| 43 48 4545 | 4212 50 57 30-31 © 47 18 43 07 43 52 St 43

(JTEMPERATURE OF THE AIR (expressed in degrees, Fahrenbeit).

The distribution of mean temperature over the United
States and Canada for May, 1890, is exhibited on chart ii by
dotted isotherms.

The mean temperature for May, 1890, was highest in the

, 1t by llower Rio Grande and the ceutral Gila valleys, where it was
In the table of miscellaneous meteorological | above 80°,

The mean readings were above 70° south of a line

data the monthly mean temperature and the depn?ture from ; traced from central North Carolina west-southwest to central
the normal are given for regular stations of the Signal Ser-| Mississippi, thence northwest to central Arkansas, thence west-

vice. The figures opposite the names of the geographical dis-
tricts in the columns for mean temperature and departure from
the normal show, respectively, the averages for the several

ward to west-central Texas, thence southward to southeastern

New Mexico, thence irregularly westward to southeastern
Arizona, thence northwestward over southern Nevada to cen-

districts. The normal for any district may be found by adding | tral California, and thence east of south over California to

the departure to the current mean when the departure is below | Lower California.

the normal and subtracting when above.

The mean temperature was lowest on the

v _The monthly mean northeast shore of Lake Superior and at the morve elevated
temperature for regular stations of the Signal Service repre-|stations in west-central

Colorado, where it fell below 40°, and

sents the mean of the maximum and minimum temperatures. | the mean values were below 50° in the Canadian Maritime



